We present ground-based and Swift photometric and spectroscopic observations of the candidate tidal disruption event (TDE) ASASSN-14li, found at the center of PGC 043234 (d 90 Mpc) by the All-Sky Automated Survey for SuperNovae (ASAS-SN). The source had a peak bolometric luminosity of L 10 44 ergs s −1 and a total integrated energy of E 7 × 10 50 ergs radiated over the ∼ 6 months of observations presented. The UV/optical emission of the source is well-fit by a blackbody with roughly constant temperature of T ∼ 35, 000 K, while the luminosity declines by roughly a factor of 16 over this time. The optical/UV luminosity decline is broadly consistent with an exponential decline, L ∝ e −t/t0 , with t 0 60 days. ASASSN14li also exhibits soft X-ray emission comparable in luminosity to the optical and UV emission but declining at a slower rate, and the X-ray emission now dominates. Spectra of the source show broad Balmer and helium lines in emission as well as strong blue continuum emission at all epochs. We use the discoveries of ASASSN14li and ASASSN-14ae to estimate the TDE rate implied by ASAS-SN, finding an average rate of r 4.1 × 10 −5 yr −1 per galaxy with a 90% confidence interval of (2.2 − 17.0) × 10 −5 yr −1 per galaxy. ASAS-SN found roughly 1 TDE for every 70 Type Ia supernovae in 2014, a rate that is much higher than that of other surveys.
INTRODUCTION
A star orbiting a supermassive black hole (SMBH) can be torn apart if its orbit brings it within the tidal disruption radius of the SMBH where tidal shear forces overpower the self-gravity of the star. In these so-called "tidal disruption events" (TDEs), roughly half of the mass of the star may be ejected while the rest of the stellar material is accreted onto the black hole, resulting in a short-lived (t 1 yr) accretion flare (e.g., Lacy, Townes & Hollenbach 1982; Rees 1988; Phinney 1989; Evans & Kochanek 1989) . In cases where the central black hole has a mass MBH 10 7 M , the initial fallback rate is super-Eddington, and the eventual rate at which material returns to pericenter roughly follows a t −5/3 power law (Evans & Kochanek 1989; Phinney 1989) . It is commonly assumed that the resulting luminosity of the TDE flare will be proportional to the rate of return of the stellar material to pericenter, but the exact return rates depend on the complex physics associated with the evolution of the accretion stream (e.g., Kochanek 1994; Lodato & Rossi 2011; Guillochon & Ramirez-Ruiz 2015; Shiokawa et al. 2015) .
While the accretion of the stellar material powers the TDE flare, direct emission from the disk is only expected to be seen in late phases, with the emission for the majority of the duration of the flare likely dominated by a photosphere formed in the stellar debris (Evans & Kochanek 1989; Loeb & Ulmer 1997; Ulmer 1999; Strubbe & Quataert 2009 ). However, simulations have shown that the source of emission seen by the observer likely depends on the viewing angle of the event (Guillochon, Manukian & RamirezRuiz 2014) . While sharing some characteristics similar to both supernovae (SNe) and active galactic nuclei (AGN), TDEs are expected to show unique spectral characteristics and light curve evolution that would distinguish them from such transients. Notably, Holoien et al. (2014a) showed that TDEs exhibit significant long-lasting blue−ultraviolet (UV) flux increases compared to supernovae and Arcavi et al. (2014) found that TDE candidates span a range of H-to He-dominated spectral features. As the light emitted during the TDE may be sensitive to the black hole spin and mass (e.g., Magorrian & Tremaine 1999; Ulmer 1999; Graham et al. 2001; Metzger & Stone 2015) , the detection and study of TDEs may provide a unique method for studying the properties of SMBHs.
A number of candidate TDEs were discovered by UV and X-ray surveys (e.g., NGC5905; Komossa & Greiner (1999) , RX J1624+75; Grupe, Thomas & Leighly (1999) , A1795; Donato et al. (2014) , Swift J164449.3+573451; Burrows et al. (2011); Bloom et al. (2011) ; Levan et al. (2011); Zauderer et al. (2011) , Swift J0258.4+0516; Cenko et al. (2012b) , and GALEX candidates D1-9, D3-13, and D23H-1; Gezari et al. (2008 Gezari et al. ( , 2009 ). Many of these cases did not show correspondingly strong optical emission, and in some cases they were discovered in sparse archival data, limiting their usefulness as probes of TDE physics. In recent years, however, a number of candidates have been found by high-cadence optical surveys, including the All-Sky Automated Survey for Supernovae (ASASSN-14ae, Holoien et al. 2014a) , the Palomar Transient Factory (PTF10iya, Cenko et al. 2012a; PTF09ge, PTF09axc, and PTF09djl, Arcavi et al. 2014) , Pan-STARRS (PS1-10jh, Gezari et al. 2012; PS1-11af, Chornock et al. 2014) , and the Sloan Digital Sky Survey (TDE 1 and TDE 2, van Velzen et al. 2011 ). These transients typically showed strong UV and optical emission but no associated X-ray emission, and were often better-studied than previous candidates, as they were discovered and followed up by survey projects searching their data in real-time. Optically discovered candidates have provided new opportunities to study these rare transients in greater detail than previously possible, and recent estimates based on optical TDE discoveries put the TDE rate aṫ NT DE = (1.5−2.0) +2.7 −1.3 × 10 −5 yr −1 per galaxy (van Velzen & Farrar 2014) . However, there is still tension between this estimate and the rates predicted by modeling two-body scattering of stars in galactic nuclei (typically ∼ 10 −4 yr −1 per galaxy), which may in part be due to the fact that only a small fraction of TDEs are optically luminous (Stone & Metzger 2014; Metzger & Stone 2015) . Selection effects from optical surveys may also play a role in this discrepancy, and a careful determination of TDE detection efficiency and completeness is needed to determine the degree to which the actual TDE rate may be higher than the rates inferred from optical surveys.
In this manuscript we describe the discovery and followup observations of ASASSN-14li, a candidate TDE discovered by the All-Sky Automated Survey for SuperNovae (ASAS-SN 1 ; Shappee et al. 2014) . ASAS-SN is a long-term project to monitor the whole sky on a rapid cadence to find nearby supernovae (e.g., Holoien et al. 2014b ) and other bright transients, such as AGN activity (e.g., Shappee et al. 2014) , extreme stellar flares (e.g., Schmidt et al. 2014) , outbursts in young stellar objects (e.g., Holoien et al. 2014c) , and cataclysmic variable stars (e.g., Kato et al. 2013 Kato et al. , 2014 . Our transient source detection pipeline was triggered on 2014 November 22, detecting a new source with V = 16.5 ± 0.1 mag (Jose et al. 2014) . The object was also detected on 2014 November 11 at V = 15.8 ± 0.1 mag, but is not detected (V 17 mag) in data obtained on 2014 July 13 and before. Unfortunately, no data were obtained between 2014 July 13 and 2014 November 11 as the galaxy was behind the Sun.
A search at the object's position (J2000 RA/Dec = 12:48:15.23/+17:46:26.22) in the Sloan Digital Sky Survey Data Release 9 (SDSS DR9; Ahn et al. 2012 ) catalog revealed the source of the outburst to be the galaxy PGC 043234 (VII Zw 211) at redshift z = 0.0206, corresponding to a luminosity distance of d = 90.3 Mpc (H0 = 73 km s −1 Mpc −1 , ΩM = 0.27, ΩΛ = 0.73), and that the ASAS-SN source position was consistent with the center of the host galaxy. Follow-up images obtained on 2014 November 28 with the Las Cumbres Observatory Global Telescope Network (LCOGT) 1-m telescope at McDonald Observatory (Brown et al. 2013 ) and on 2014 November 30 with the Swift UltraViolet and Optical Telescope (UVOT; Roming et al. 2005) confirmed the detection of the transient.
In order to constrain any offset between the source of the outburst and the nucleus of the host galaxy we first astrometrically aligned an image of the transient taken with the 2-m Liverpool Telescope (LT; Steele et al. 2004 ) with the archival SDSS image of the host galaxy. From this aligned image, we measure an offset of 0.43 ± 0.52 pixels (0.17 ± 0.21 arcseconds, or 74.4 ± 91.9 parsecs) between the position of the brightest pixel in the host galaxy in the LT image and the position of the brightest pixel in the SDSS image. This offset is consistent with the source of the outburst being the nucleus of the host galaxy, which provides support for a TDE interpretation of the event. Figure 1 shows the ASAS-SN Vband reference image of the host galaxy and the ASAS-SN V -band subtraction image from the discovery epoch as well as archival SDSS and post-discovery LT g-band images.
The archival SDSS spectrum of PGC 043234 shows little evidence of strong AGN activity. A follow-up spectrum of the nuclear region of the host obtained on 2014 November 30 with the SuperNova Integral Field Spectrograph (SNIFS; Lantz et al. 2004 ) mounted on the University of Hawaii 2.2-m telescope showed a broad Hα emission feature at the redshift of the host with a FWHM 9000 km s −1 and increased emission at bluer wavelengths. In addition to this follow-up spectrum, follow-up photometry of the source obtained on 2014 November 30 with the Swift X-ray Telescope (XRT; Burrows et al. 2005) and UVOT showed strong soft X-ray emission and ultraviolet emission from a location consistent with the host nucleus. Given these observations, we determined that ASASSN-14li was a potential tidal disruption event, and began an extensive follow-up campaign in order to characterize the transient.
In §2 we describe pre-outburst data, including photometry and spectroscopy, of the host galaxy as well as new observations obtained of the transient during our follow-up campaign. In §3 we analyze these data to model the transient's luminosity and temperature evolution and compare the properties of ASASSN-14li to those of other TDE candidates in literature. Finally, in §4, we use the TDE discoveries by ASAS-SN to estimate the rate of these transients in the nearby universe. 
OBSERVATIONS AND SURVEY DATA
In this section we summarize the available archival survey data of the transient host galaxy PGC 043234 as well as our new photometric and spectroscopic observations of ASASSN-14li.
Archival Data
We retrieved archival reduced ugriz images of PGC 043234 from SDSS DR9 and measured the fluxes in a 5. 0 aperture radius. This aperture radius was also used to measure the source flux in follow-up data, and was chosen to match the Swift PSF. We also obtained near-IR JHKs images from the Two-Micron All Sky Survey (2MASS; Skrutskie et al. 2006) and measured 5. 0 aperture magnitudes using the same procedure. Finally, we obtained a near-UV image of the host galaxy from the Galaxy Evolution Explorer (GALEX) Data Release 7 and measured the magnitude of the host using PSF photometry. The measured fluxes from GALEX, SDSS, and 2MASS were then used for host galaxy SED modeling and for subtracting the host galaxy flux from follow-up data containing the transient. We present the measured 5. 0 aperture magnitudes from the SDSS and 2MASS images and the PSF magnitude from the GALEX image in Table 1 . There are no archival Spitzer, Herschel, Hubble Space Telescope (HST), Chandra, or X-ray Multi-Mirror Mission (XMM-Newton) observations of PGC 043234. Examining data from the ROSAT All-Sky Survey, we do not detect the host galaxy with a 3-sigma upper limit of 1.8 × 10 −2 counts s −1 , corresponding to 7.5 × 10 −14 ergs s −1 cm −2 , in the 0.08 − 2.9 keV band (Voges et al. 1999) , which provides evidence that the galaxy does not host a strong AGN. However, the host galaxy is detected in the Very Large Array Faint Images of the Radio Sky at Twenty-cm survey (FIRST; Becker, White & Helfand 1995) , with 1.4 GHz flux density of 2.96 ± 0.15 mJy, corresponding to a luminosity of L1.4GHz ∼ 2.6 × 10 21 W Hz −1 . If this radio emission were caused by star formation, the far-IR-radio correlation would imply a FIR luminosity of LF IR ∼ 3 × 10 9 L (Yun, Reddy & Condon 2001) . However, detections of the host in archival Wide-field Infrared Survey Explorer (WISE: Wright et al. 2010 ) data gives a W 3-band magnitude of mW 3 = 12.367 ± 0.439, corresponding to a luminosity of LW 3 ∼ 2 × 10 7 L . This implies that the FIR luminosity would need to be roughly two orders of magnitude greater than the mid-IR (MIR) luminosity in order to reach the expected value if the radio emission was caused by star formation. In addition, if the galaxy exhibited the strong star formation implied by this radio emission, we would expect to see additional signs of star formation, such as strong [O II] 3727Å emission, which we do not see in the host spectrum (see Figure 3) . Thus, the radio emission from the host is likely not related to star formation, but may instead be an indicator of nuclear activity. However, the galaxy has a mid-IR (MIR) color of (W 1−W 2) 0.01±0.04 in the WISE data, which, along with the non-detection in the X-ray data, provides evidence that any AGN activity is not strong (e.g., Assef et al. 2013) .
Using the code for Fitting and Assessment of Synthetic Templates (FAST v1.0; Kriek et al. 2009 ), we fit stellar population synthesis (SPS) models to the 5. 0 SDSS ugriz and 2MASS JHKs magnitudes of the host galaxy. The fit was made assuming a Cardelli, Clayton & Mathis (1988) extinction law with RV = 3.1 and Galactic extinction of AV = 0.07 mag based on Schlafly & Finkbeiner (2011) , an exponentially declining star-formation history, a Salpeter IMF, and the Bruzual & Charlot (2003) models. We obtained a good SPS fit (reduced χ 2 ν = 0.6), with the following parameters: M * = (2.8
−0.3 Gyr, and a 1σ upper limit on the star formation rate of SFR 0.9 × 10 −2 M yr −1 . In order to estimate the mass of the SMBH in PGC 043234, we use a bulge mass of MB ∼ 10 9.3 M based on the total mass from the FAST fit and Mendel et al. (2014) and the MB-MBH relation from McConnell & Ma (2013) , giving MBH ∼ 10 6.7 M , a value very similar to that estimated for the host of ASASSN-14ae (Holoien et al. 2014a ). We find no evidence for any significant additional extinction in fits to the transient spectral energy distribution (SED) despite the fact that the Swift UV data, particularly the U V M 2 band which lies on top of the 2200Å extinction curve feature, is a powerful probe for additional dust. In the analyses event's SED which follow, we only correct for Galactic extinction.
We also retrieved an archival spectrum of PGC 043234 from SDSS DR9. The archival spectrum shows both 5 L , respectively. As with the radio emission, this emission is likely not related to star formation, as the host shows no Hα or [O II] in emission. Rather, this is again an indication that the host galaxy may host a low-luminosity AGN. However, the lack of X-ray emission and the MIR colors of the host from WISE imply that this nuclear activity is weak, as previously discussed.
The archival spectrum also shows Hδ absorption with a large equivalent width, indicating a change in the galaxy's star formation history within the last ∼1 Gyr (e.g. Goto et al. 2003) . The strong Hδ absorption indicates that the SED of the host is dominated by A stars, which implies that PGC 043234 may be a post-starburst galaxy (Goto et al. 2003) . While some TDE hosts, such as NGC 5905, have shown evidence of nuclear star formation (Komossa & Greiner 1999) , recent results from Arcavi et al. (2014) suggested that TDE candidates prefer post-starburst hosts, and PGC 043234 may follow this pattern. The relation between starbursts and TDEs will be further explored in a future paper on TDE hosts (Dong et al, in prep.) .
New Photometric Observations
Following the discovery of the transient, we requested and were granted a series of 53 Swift XRT and UVOT target-ofopportunity (ToO) observations between 2014 November 30 and 2015 May 14. The UVOT observations were obtained in 6 filters: V (5468Å), B (4392Å), U (3465Å), U V W 1 (2600Å), U V M 2 (2246Å), and U V W 2 (1928Å) (Poole et al. 2008) . We extracted source counts from a 5. 0 radius region and sky counts from a ∼40. 0 radius region using the UVOT software task uvotsource. We then used the most recent UVOT calibrations (Poole et al. 2008; Breeveld et al. 2010) to convert these count rates into magnitudes and fluxes.
The XRT operated in Photon Counting mode (Hill et al. 2004 ) during our observations. The data from all epochs were reduced with the software tasks xrtpipeline and xrtselect. We extracted X-ray source counts and background counts using a region with a radius of 20 pixels (47. 1) centered on the source position and a source-free region with a radius of 100 pixels (235. 7), respectively. In all epochs of observation, we detect X-ray emission consistent with the position of the transient. To convert the detected counts to fluxes, we assume a power law spectrum with Γ = 2 and Galactic H I column density (Kalberla et al. 2005) .
The XRT data have an average detected count rate of 0.3 counts s −1 in the 0.3−10 keV range, corresponding to a flux of 3.0 × 10 −11 ergs s −1 cm −2 . This is roughly equivalent to a count rate of 1.2 counts s −1 in the ROSAT PSPC, indicating an increase by a factor of ∼ 60 over the ROSAT limits.
In addition to the Swift XRT and UVOT observations, we also obtained ugriz images with the LT 2-m telescope and the LCOGT 1-m telescopes at Siding Spring Observatory, McDonald Observatory, Sutherland, and Cerro Tololo. We measured aperture photometry using a 5. 0 aperture radius in order to match the host galaxy and Swift measurements 2 . We determined photometric zero-points using several SDSS stars in the field. Figure 2 shows the X-ray, UV, and optical light curves of ASASSN-14li. The XRT flux measurements and UVOT/ugriz magnitudes are presented in Table A2 and  Table A1 , respectively. The observations cover the period from MJD 56983.6 (the epoch of discovery) through our latest epoch of observations on MJD 57161.9, spanning 178.3 days. The data are shown without extinction correction or host flux subtraction. Also shown in Figure 2 are the host magnitudes measured from SDSS images for ugriz and extrapolated from the host SED fit for Swift UVOT filters. Although our observations likely missed the peak of the transient's light curve, they still show that ASASSN-14li brightened considerably with respect to the host galaxy in the UV and blue filters, with the largest increase being in the Swift U V W 2 band, where it brightened by ∆mUV W 2 ∼ −4.1. The g-band increase was significantly weaker, with ∆mg ∼ −0.4. (MJD= 56983.6 ) and spanning 178 days. Follow-up data obtained from Swift (X-ray, UV, and optical; circles), the LT 2-m (optical; squares), and the LCOGT 1-m telescopes (optical; diamonds) are shown as circles. All UV and optical magnitudes are shown in the Vega system (left scale), and X-ray fluxes are shown in ergs/s/cm 2 (right scale). The scales are chosen so that time variability has the same meaning for both the X-ray and optical/UV data. The data are not corrected for extinction and error bars are shown for all points, but in some cases they are smaller than the data points. Observations in the riz and Swift BV filters were terminated earlier than those in other bands, as the source had faded to be fainter than the host. 5. 0 aperture magnitudes measured from archival SDSS images for ugriz and synthesized from our host SED model for the Swift UVOT filters are shown as stars at −5 days. Vertical bars at the bottom of the figure indicate dates of spectroscopic follow-up. Although the peak of the light curve was likely missed due to the source being in an unobservable position behind the Sun, the data still show that ASASSN-14li brightened considerably in the UV and in the bluer optical filters, with the largest increase being slightly more than 4 magnitudes in the Swift U V W 2 band. Table A1 contains all the follow-up photometric data.
New Spectroscopic Observations
We obtained spectra of ASASSN-14li spanning 145 days between UT 2014 December 02 and UT 2015 April 14. The spectrographs used for these observations, along with wavelength range and resolution in angstroms, were: SNIFS mounted on the 2.2-m University of Hawaii telescope (3200− 10000Å, R ∼ 3Å), the Dual Imaging Spectrograph (DIS) mounted on the Apache Point Observatory 3.5-m telescope (range 3500 − 9800Å, R ∼ 7Å), the Multi-Object Double Spectrographs (MODS; Pogge et al. 2010) Fabricant et al. 1998 ) mounted on the Fred L. Whipple Observatory Tillinghast 1.5-m telescope (3700 − 9000Å, R ∼ 3Å), and the Inamori Magellan Areal Camera and Spectrograph (IMACS; Dressler et al. 2011 ) mounted on the Las Campanas Observatory Magellan-Baade 6.5-m telescope (3650 − 9740Å, R ∼ 8Å). The spectra from MODS were reduced using a custom pipeline written in IDL 3 while all other spectra were reduced using standard techniques in IRAF. Telluric corrections were applied to the spectra using the spectra of spectrophotometric standard stars observed on 4000 5000 6000 7000 8000 9000
Rest Wavelength (Å) the same nights. We calculated synthetic r-band magnitudes and scaled each spectrum to match the r-band photometry. Figure 3 shows a time-sequence of selected flux-calibrated follow-up spectra along with the archival SDSS spectrum of the host as well as a time-sequence of the same spectra with the host galaxy spectrum subtracted. Summary information, including dates, instruments used, and exposure times for all follow-up spectra, are listed in Table A3 . The key characteristics of the spectra of ASASSN-14li are a strong blue continuum, consistent with the photometric measurements, and the presence of broad Balmer and helium lines in emission, which are either absent or seen as absorption features in the host spectrum. The emission features are highly asymmetric and have widths of ∼ 10, 000−20, 000 km s −1 in all epochs, though they appear to grow narrower over time. The blue continuum becomes progressively weaker over time, though it still shows emission in excess of the host at wavelengths shorter than ∼ 6000Å in the latest epoch, which is in agreement with the UV and optical photometry. We further analyze the features of these spectra and compare to ASASSN-14ae and other TDE candidates in §3.2.
ANALYSIS

SED Analysis
Using the 5. 0 aperture magnitudes measured from the archival SDSS data and synthesized from the FAST SED fit for Swift UVOT filters we performed host flux subtraction on the extinction-corrected photometric follow-up data. We then used these host-subtracted fluxes to fit the SED of ASASSN-14li with blackbody curves using Markov Chain Monte Carlo (MCMC) methods, as was done for ASASSN14ae in Holoien et al. (2014a) . As flux in redder filters was clearly dominated by host flux even in early epochs, we only use filters with effective wavelength less than 4000Å (Swift U , U V W 1, U V M 2, and U V W 2 and SDSS u) when fitting the SED. Unlike ASASSN-14ae, the UV data for ASASSN14li do not appear to span the peak of the SED, resulting in a broad range of possible blackbody temperatures. If we use a very weak temperature prior (±1 dex), the median epoch with measurements at four or more wavelengths has a formal temperature uncertainty of ±0.2 dex. However, without a clear detection of the spectral peak, temperature uncertainties are likely dominated by systematic errors (e.g. host flux or deviations of the true spectral shape from a black body) rather than this estimate of the statistical errors. We therefore adopted a temperature typical of these weakly constrained fits and a strong prior of log T /K = 4.55 ± 0.05 for our standard fits. The evolution of the source's SED along with the best-fit blackbody curves are shown in Figure 4 .
With the temperature constrained by our prior to remain roughly constant, the optical/UV luminosity of the source fades steadily over the ∼ 178 days after initial discovery. The luminosity evolution is well fit by an exponential curve L ∝ e −t/t 0 with t0 60 days, as shown in Figure 5 . This differs from common TDE models, where the luminosity evolution is expected to follow a power law t −x with x 5/12 − 5/3 (e.g., Strubbe & Quataert 2009; Lodato & Rossi 2011) . However, the exponential luminosity evolution Figure 4 . Evolution of the SED of ASASSN-14li shown in different colors (points) and the corresponding best-fitting blackbody models for each epoch (lines). Only data points with subtracted flux greater than 0.3 times the host flux are shown, as data points with a smaller fractional flux were highly uncertain and contributed little to the fit. All data points have been corrected for Galactic extinction and include error bars, though in some cases the error bars can be smaller than the data points. All fits were made assuming a temperature prior of log T /K = 4.55 ± 0.05. Also shown are the early-epoch X-ray luminosity and ionizing luminosities implied by the Hα and He II 4868Å lines (see § 3.2.) No additional UV emission is required to produce the line emission, but the X-ray emission is likely non-thermal or produced in a separate, hotter region.
matches that of ASASSN-14ae, the other ASAS-SN TDE (Holoien et al. 2014a) , meaning that this behavior is consistent with previously discovered TDE candidates. This temperature and luminosity behavior is inconsistent with what would be expected if ASASSN-14li were a supernova (which typically show rapidly declining temperatures along with constant or declining luminosity (e.g., Miller et al. 2009; Botticella et al. 2010; Inserra et al. 2013; Graham et al. 2014) , providing evidence that ASASSN-14li is a better match to a TDE than a supernova.
The X-ray luminosity, by contrast, declines at a much slower rate than the optical/UV luminosity, and roughly 40 days after discovery the X-ray luminosity becomes the dominant source of emission. As shown in Figure 4 , the X-ray luminosity requires a significantly higher blackbody temperature (roughly T ∼ 10 5 K) than the T ∼ 35, 000 K temperature that best-fits the optical/UV data. While we cannot rule out a single blackbody component with much higher temperature generating both the optical/UV and the X-ray emission, we believe it is more likely that the the X-ray emission arises from a different, hotter region of the source seen through a region of lower-than-average density, as described in Metzger & Stone (2015) , or that it is non-thermal.
Integrating over the X-ray and optical/UV luminosity curves using only epochs with Swift UV data implies that ASASSN-14li radiated a total energy of E 7 × 10 50 ergs over the time period covered by our follow-up data. This requires accretion of only ∆M ∼ 4.0 × 10
0.1 M of mass, where η0.1 = 0.1η is the radiative efficiency, to power the event. The luminosity evolution appears to be best-fit by the exponential model, similar to the previous ASAS-SN TDE candidate, ASASSN-14ae (Holoien et al. 2014a ).
Spectroscopic Analysis
In their analysis of TDE candidates discovered by the Palomar Transient Factory, Arcavi et al. (2014) found that all their candidates showed similar spectroscopic characteristics, including a strong blue continuum, and that their candidates spanned a continuum from H-rich to He-rich spectroscopic features. The follow-up spectra of ASASSN14li show many of the same characteristics as the TDEs that Arcavi et al. (2014) refer to as "intermediate H+He events," because its spectra have strong He and H emission features in all epochs. In Figure 6 we compare the spectra of ASASSN-14li to ASASSN-14ae from Holoien et al. (2014a) at similar epochs after discovery. The spectra are broadly similar, as expected, with both showing strong emission at bluer wavelengths and broad Hα emission features, but there are some notable differences. The blue continuum seems to fade somewhat more slowly in ASASSN-14li than in ASASSN-14ae, and ASASSN-14li shows a broad He II 4686Å emission feature even in early epochs (a few days after discovery), whereas ASASSN-14ae only began to show this feature a few months after discovery. We note that some of these differences could stem from the fact that ASASSN-14li was further past its peak luminosity when discovered than ASASSN-14ae was (the previous non-detection of ASASSN-14ae was roughly 3 weeks prior to discovery, whereas ASASSN-14li was not observed for nearly 3 months before being discovered). However, given the range of TDE candidate properties found by Arcavi et al. (2014) , it is likely that some of the differences observed between these objects are unrelated to their age. Figure 6. Comparison of the spectra of ASASSN-14li with those of ASASSN-14ae (Holoien et al. 2014a ) at similar epochs after discovery. ASASSN-14li is shown in blue while ASASSN-14ae is shown in red, and epochs in days-after-discovery are shown to the right of each spectrum. The spectra look broadly similar, with both objects showing a strong blue continuum that declines over time and a broad Hα emission feature in all epochs. However, the spectra of ASASSN-14li also show a strong He II 4686Å emission feature in all epochs, whereas ASASSN-14ae only begins to show He II emission in later epochs.
In Figure 7 we show the luminosity evolution of three strong emission features (Hα, Hβ, and He II 4686Å) present in the spectra of ASASSN-14li. As estimating the true error on these fluxes is difficult given their complex shape, we assume 20% errors on the emission fluxes calculated in each epoch. The three lines span a wide range in luminosity in early spectra, with peak values of LHα ∼ 1.1×10 41 ergs s −1 , L Hβ ∼ 4.0 × 10 40 ergs s −1 , and LHe II ∼ 8.5 × 10 40 ergs s −1 . However, the more luminous lines also appear to decline in luminosity more quickly, such that by the time of our most recent spectra, all three lines have luminosities in the range L ∼ (0.5 − 1.5) × 10 40 ergs s −1 . In Figure 7 we also show the Hα emission expected given the measured Hβ emission assuming the emission is driven by case B recombination. Within noise, the Hα/Hβ ratio seems to be largely consistent with recombination. The measured luminosities for all three lines are given in Table A4 .
We also compare the evolution of the Hα and He II 4686Å line profiles of ASASSN-14li to those of ASASSN14ae in Figure 8 , spanning the period from 9 days after discovery to 145 days after discovery for ASASSN-14li and from 4 days after discovery to 132 days after discovery for ASASSN-14ae. While both objects show strong emission features, the evolution of these features shows a number of differences between the two objects. The Hα profile is fairly asymmetric and narrows over time for both objects. However, ASASSN-14li shows a significantly narrower Hα emission feature than ASASSN-14ae in all epochs. At 9 days, the ASASSN-14li Hα feature shows a narrow peak and has blue/red wings reaching ∼ −10, 000/+10, 000 km s −1 at the base of the line, while at 4 days the ASASSN-14ae Hα feature shows a broad peak and has blue/red wings reaching ∼ −15, 000/+10, 000 km s −1 . The Hα feature becomes significantly narrower for both objects by the time of the latest spectroscopic epoch, with ASASSN-14li showing blue/red wings reaching ∼ −5, 000/+5, 000 km s for ASASSN-14li and from FWHM 17, 000 km s −1 to FWHM 8, 000 km s −1 for ASASSN-14ae. Given the fact that "later" epochs of ASASSN-14ae seem to resemble "earlier" epochs of ASASSN-14li, the Hα evolution suggests that ASASSN-14li may have been older than ASASSN-14ae at discovery. However, the uncertainty on the age of ASASSN14li is not so great as to suggest that all these differences are strictly due to the age of the transient.
The two TDE candidates show more obvious differences in the evolution of their He II 4686Å line profiles. As can be seen in Figure 8 , ASASSN-14li displays a strong He II emission feature in all epochs, while ASASSN-14ae only begins to show a similar feature in later spectra. The He II feature shows similar evolution to the Hα feature for ASASSN-14li, as it is fairly asymmetric in all epochs and narrows over time, with the 9-day spectrum showing blue/red wings reaching ∼ −10, 000/+5, 000 km s −1 and the 145-day spectrum showing blue/red wings reaching ∼ −5, 000/+3, 000 km s −1 . ASASSN-14ae does not show a He II feature in the 4-day spectrum, but its latest spectrum taken at 132 days after discovery shows a feature that resembles that of ASASSN-14li, with blue/red wings reaching ∼ −5, 000/+3, 000 km s −1 . Finally, we examine the evolution of the emission line widths, shown in Figure 9 for Hα. As the luminosity of the transient is decreasing, so too is the line width. This is the opposite of what is seen in reverberation mapping studies of quasars, where estimates of the black hole mass MBH ∝ ∆v 2 L 1/2 remain roughly constant because the luminosity decreases as the line width broadens (e.g., Peterson et al. 2004; Denney et al. 2009 ). Physically, this is believed to result from the fact that if the luminosity drops, gas at larger distances and lower average velocities recombines, leading to an increase in the line width.
Simple estimates based on the line luminosities and light travel times imply that the densities of the ionized regions of ASASSN-14li are also high enough to make the recombination times negligible. This means it is unlikely that the narrowing of the lines is due to a finely-tuned outward density gradient allowing the higher velocity material at smaller radii to recombine faster while also making the line width shrink with time. The fast recombination times also make it difficult to explain the decreasing line widths as simply being due to a continuing expansion of the Stromgren sphere even as the luminosity is decreasing.
No TDE has been caught early enough to make these measurements, but there should be temporal lags between the rise of the UV emission and the formation of the broad lines, as is seen in reverberation mapping of AGN (e.g., Peterson et al. 2004) . At late times, these effects are still present, but seem an unlikely explanation for the observed line width evolution, as the temporal smoothing of the changes becomes larger when the delays are long.
A final possibility is that the changes represent evolution in the density distribution of the ionized gas. While there is no reason to expect rapid, large scale gas redistributions in a normal AGN, such changes seem plausible during a TDE. This is presumably not a large scale redistribution, since the time scale for a significant change in radius is t ∼ 50MBH7v −3 3 years, where MBH7 = (10 7 M )MBH and v3 = (3, 000 km s −1 )v. It would not be surprising, however, to have significant evolution in the mean density at a given radius given the nature of a TDE. For example, if the line emission is dominated by a dense gas phase, but the average density of this phase is decreasing, the total line emission diminishes in proportion to the density. Given the quality of the spectra of ASASSN-14li, we do not attempt any quantitative analysis, but these questions suggest a need for higher quality spectra in future studies of TDEs.
The spectra of ASASSN-14li seem to be consistent with both those of ASASSN-14ae and those of other TDE candidates in literature, showing strong emission at bluer wavelengths that fades steadily over time and strong Balmer and helium emission features in all epochs. These similarities, as well as the fact that these spectra do not seem to resemble those of type II supernovae or AGN, provide strong evidence for a TDE interpretation for ASASSN-14li. Hα FWHM (km s −1 ) Figure 9 . Evolution of the Hα line width. As the luminosity of the line also decreases with time (see Figure 7) , the line is becoming narrower as the luminosity decreases. This is the opposite of what is seen in reverberation mapping studies of quasars. Shankar (2013) and an observable volume of 3 × 10 7 Mpc 3 for ASAS-SN to estimate that ASAS-SN would discover 0.3 − 3 TDEs per year, assuming a 50% detection efficiency. If we take our estimate of 50% detection efficiency to be true, the fact that ASAS-SN discovered 2 TDE candidates in 2014 would imply that the actual rate of tidal disruptions is actually much higher than the estimate from van Velzen & Farrar (2014), possibly as high as ∼ 10 −4 yr −1 per galaxy. However, the assumption of a 50% detection efficiency is arbitrary, and as the rate estimate depends strongly on this quantity, a more realistic simulation of the ASAS-SN detection efficiency is needed.
TDE RATES
To make a more quantitative estimate of the TDE rate, we used SDSS galaxies, which includes the hosts of both of our TDE candidates. We selected all galaxies from SDSS DR9 with 0.01 < z < 0.10, no duplicate spectra, and with photometric data. We randomly assigned all Ng = 348853 galaxies an integer code from 1 to 100 and extracted aperture light curves for the centers of a randomly selected 4% of these galaxies. We analyzed all light curves from 2014 January 1 to 2015 May 1.
We modeled the peak of the light curve, which will dominate any magnitude limited detections, as MV = V peak + (t − t0) 2 /t 2 1 where V peak is the peak absolute magnitude, t0 is the time of peak, and t1 is the time to decay by one magnitude from the peak. For each galaxy, these were converted to apparent magnitudes using a quadratic fit to the luminosity distance for an H0 = 70 km s −1 Mpc −1 , Ω0 = 0.3, ΩΛ = 0.7 flat cosmological model combined with the Galactic extinction in each sightline. For each galaxy, Nt = 1000 trial values of t0 were drawn from one month before the start of the light curve to one month afterward for a total time span of ∆tm, and the trial source was viewed as detected if there would be two signal-to-noise ratio S/N > 7.5 detections within one week given the model and the estimated noise in the actual light curve for the center of the galaxy. This criterion detects both of our observed candidates. With these definitions, the survey time over which we would detect a TDE in any single galaxy is ∆t = ∆tmN d /Nt, where N d is the number of trial detections. Averaging this over all the trial galaxies gives us a mean survey time per galaxy ∆t , leading to a rate estimate of
The results as a function of V peak and t1 are presented in Table 2 . We have not included results for transients fainter than V peak = −18 mag because they begin to be significantly affected by the z > 0.01 redshift cutoff. Using ASASSN-14ae (Holoien et al. 2014a ) and PS1-10jh (Gezari et al. 2012 ) as examples of "typical" TDEs, we assume that typical TDEs have V peak −19 to −20 and decay by one magnitude in 25 to 40 days. In Table 2 , we see that the time scale t1 has only a modest affect on the effective survey time once t1 > 10 days, while the peak magnitude has an enormous effect because it controls the effective survey volume. If we assume that TDEs are uniformly distributed over the V peak = −19 and −20 mag bins for t1 = 20, 30 and 40 days, we find that Ng ∆t 49, 000 years implying an average TDE rate of r 4.1 × 10 −5 yr −1 per galaxy given NT DE = 2. The Poisson uncertainties correspond to a 90% confidence range of (2.2 − 17.0) × 10 −5 yr −1 per galaxy, and these probably dominate over the systematic uncertainties. For example, the fractional shifts from taking any of the cases averaged over to yield the estimate of Ng ∆t are significantly smaller than the Poisson uncertainties. This rate estimate is higher than the rate of (1.5−2.0)
per galaxy found by van Velzen & Farrar (2014) , though the two estimates are consistent given the uncertainties. If we lower the threshold to two observations with S/N > 5, the rate estimate drops by a factor of 1.5 and is closer to the estimate of van Velzen & Farrar (2014) , but the predicted magnitude distribution of Type Ia SN for this threshold is somewhat fainter than is observed. If we raise the threshold to S/N > 10, the rate estimate rises by a factor of 1.4 and is closer to theoretical predictions (e.g., Stone & Metzger 2014; Metzger & Stone 2015) , but the predicted magnitude distribution of Type Ia SN is somewhat brighter than is observed and the two TDEs no longer satisfy the detection criterion. For a given transient peak V peak and time to decay one magnitude t 1 , ∆t is the average number of days per galaxy in which the transient would be detected, leading to a total survey time of Ng∆t where Ng = 348853 is the total number of 0.01 < z < 0.1 SDSS galaxies we considered.
DISCUSSION
ASASSN-14li, discovered by ASAS-SN on 2014 November
11, had a position consistent to within 0.17±0.21 arcseconds of the center of PGC 043234 and a peak absolute V -band magnitude of MV ∼ −19. Follow-up observations indicate that it is not consistent with either a supernova or a normal AGN outburst. Conversely, it shows many similarities with other TDE candidates discovered by optical surveys. ASASSN-14li has remained bright in the UV and blue optical filters even six months after detection, and the bestfit blackbody temperature has remained roughly constant at T ∼ 35, 000 K for the duration of the outburst while the luminosity has declined at a steady rate best fit by an exponential decay curve. Spectra of ASASSN-14li show a strong blue continuum and broad Balmer and helium emission features in all epochs, and do not show the spectral evolution expected of supernovae or AGN. Such features are characteristic of TDE candidates such as those discovered by ASAS-SN (ASASSN-14ae, Holoien et al. 2014a ) and iPTF (Arcavi et al. 2014) , which leads us to the conclusion that ASASSN-14li was likely a TDE as well. Its proximity (z = 0.0206) makes it the closest TDE candidate discovered at optical wavelengths to date, and it is also the first TDE candidate discovered at optical wavelengths to exhibit both UV/optical emission as well as associated X-ray emission. Archival spectroscopy and photometry, as well as SED fitting, indicate that the transient host galaxy PGC 043234 has undergone a change in its star formation history within the last ∼ 1 Gyr and has a stellar population dominated by A stars, implying that it is a post-starburst galaxy. Previous work by Arcavi et al. (2014) indicated that TDE candidates may prefer such hosts, and this possibility will be further explored in future work on ASAS-SN TDE host galaxies (Dong et al., in prep.) . The host does not show signs of recent star formation, and while the detection of [O III] emission and radio emission may imply that it hosts a weak AGN, its mid-IR colors from WISE are inconsistent with significant AGN activity.
ASASSN-14li has significantly more HeII emission than ASASSN-14ae, so much so that the HeII Stromgren sphere is likely of comparable size to the H Stromgren sphere. This is consistent with the diversity of He and H line strengths noted by Arcavi et al. (2014) . The observed soft UV SEDs, line luminosities, and X-ray properties of the two ASAS-SN TDE candidates also provide a natural explanation of the diversity. ASASSN-14li has both a harder soft UV continuum and significant X-ray flux, which implies a stronger hard/ionizing UV continuum. This is then observed indirectly through the greater ratio of He to H emission in the spectra. While the unknown covering fractions mean that the observed line luminosities only set lower bounds on the hard UV continuum, their ratios likely provide reasonable estimates of the spectral slopes because it is difficult to make the H and He line emission regions enormously different.
The evolution of the line widths is also interesting, as discussed in more detail in § 3.2. For the "quiescent" environments of reverberation mapped AGN, decreases in luminosity are accompanied by increases in line widths (e.g. Peterson et al. 2004; Denney et al. 2009 ). For ASASSN-14li we see the opposite: as the transient fades, the line widths become narrower. One likely explanation for this behavior is that the line width evolution is due to more rapid evolution of the density distribution closer to the black hole. We do not mean in the sense of large scale changes in the amount of mass at a given radius -for the typical velocities of the lines (1,000-3,000 km s −1 ), this occurs relatively slowly (years to decades) if the velocities are virialized. However, rearrangements of the gas that change the mean emission measure can occur much more rapidly, so the line evolution may provide a probe of the evolution of the "clumpiness" of the material on these velocity scales.
Both of these issues are worth exploring in more detail, but they also need higher quality spectra than we have available for ASASSN-14li. Spectra with significantly higher signal-to-noise ratios obtained at a higher cadence are needed to closely track the evolution of the structure of the emission lines. In such a close study it will be important to bear in mind the effects of light travel times (days to months), potentially with the possibility of essentially carrying out a reverberation mapping study of a TDE. This would also require a high cadence continuum light curve including the onset of the transient.
We used SDSS galaxies including the hosts of the two TDE candidates discovered by ASAS-SN to estimate the rate of tidal disruptions in galaxies with redshift 0.01 < z < 0.10. We extracted aperture light curves from the centers of randomly selected galaxies to model the completeness. Assuming that TDEs are uniformly distributed between V peak = −19 and V peak = −20 and have a characteristic decay time between 20, 30 and 40 days (roughly consistent with most TDE candidates in literature), we find a 90% confidence range of r = (2.2 − 17.0) × 10 −5 yr −1 per galaxy given the two ASAS-SN TDE candidates discovered between 2014 January 1 and 2015 May 1. This rate is in agreement with the rate found by van Velzen & Farrar (2014) in their analysis of SDSS TDE candidates, though our average rate estimate is higher, and will be further refined in future work by Dong et al. (in prep.) .
We also note that if we carry out a similar rate analysis for Type Ia SNe in ASAS-SN, we find a rate consistent with that found by the LOSS survey (Li et al. 2011) , suggesting that the overall analysis is reasonably robust. A detailed analysis of Type Ia rates in ASAS-SN will be carried out in a future publication by Holoien et al. (in prep.) .
TDEs and Type Ia SNe have broadly similar peak magnitudes and time scales at peak, so we would naively expect the two source types to have similar selection effects and hence ratios of event numbers between surveys. For ASAS-SN, this ratio is approximately 1 TDE for every 70 Type Ia SNe (2 and 135, respectively). The ratios for PTF (Arcavi et al. 2014; Rau et al. 2009 ), Pan-STARRS and SDSS (Gezari et al. 2012; Chornock et al. 2014; van Velzen & Farrar 2014) are are 1 TDE for every 550, 1000, and 1050 SNe Ia, respectively.
4 Unless we have been unusually lucky (for the PTF/Pan-STARRS/SDSS ratios, we would have a 1-2% probability of finding two TDEs), this comparison suggests the (testable) possibility that the completeness of TDE searches in ASAS-SN is markedly higher than in prior surveys. This offers the exciting possibility that a much larger population of TDEs can be identified in existing surveys, although the sample found by ASAS-SN will remain the most useful for detailed study due to their intrinsic brightness. It remains to be seen, however, if this will help explain the gap between observed and theoretical TDE rate estimates (see Metzger & Stone 2015) .
ASASSN-14li is the closest TDE candidate ever discovered at optical wavelengths, and it has been extensively observed for over 6 months since discovery, resulting in an unprecedented data set spanning optical to X-ray wavelengths. Given the design of the ASAS-SN survey, future TDE candidates that we discover will be similarly easy to observe with a variety of telescopes and instruments, allowing us to develop a catalog of well-studied TDE candidates that can be used for population studies and to study the early and late-time behaviors of these transients, which cannot be done with TDEs discovered at higher redshifts. With a planned expansion to 8 cameras in mid-2015, ASAS-SN will be an even more powerful tool for the discovery and study of TDEs and other bright transients in the future.
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APPENDIX A: FOLLOW-UP PHOTOMETRY AND LINE LUMINOSITIES
All follow-up photometry and line luminosities are presented in Table A1 and Table A4 below, respectively. Photometry is presented in the natural system for each filter: ugriz magnitudes are in the AB system, while Swift filter magnitudes are in the Vega system. Magnitudes and uncertainties are presented in the natural system for each filter: ugriz magnitudes are presented in the AB system, Swift filter magnitudes are presented in the Vega system. Uncertainties are given next to the magnitude measurements. Data are not corrected for Galactic extinction. All X-ray fluxes and flux uncertainties are given in units of 10 −11 ergs s −1 cm −2 while count rates and count rate uncertainties are given in counts s −1 . The Swift XRT energy range is 0.3 − 10 keV. Data are not corrected for Galactic extinction. Column headers indicate the lines used to measure the luminosities. All luminosities are given in units of ergs s −1 . No value is given for epochs where a measurement was not possible.
